A new monoterpene, platydiol (1), and three new diterpenes, platyclolactonic acid (2), 14,15-bisnor-8(17)-labdene-16,19-dioic acid (3), and 6,7-dehydrosandaracopimaric acid (4), were isolated from the pericarp of Platycladus orientalis. Their structures were elucidated by spectral and chemical methods.
Many chemical components from the different parts of
Platycladus orientalis FRANCO (ϭBiota orientalis Endl.) (Cupressaceae) have been studied. Sesquiterpenoids and diterpenoids from heartwood, [1] [2] [3] [4] [5] flavonoids from leaves, 6) bisnorand trinorlabdane-type diterpenoids from seeds, 7) and two monolignol derivatives from pollen 8) have been reported. Because we are interested in labdane and norlabdane type diterpenoids, we investigated the components of the pericarp of this species and found a new diterpene acid, 15-hydroxypinusolic acid. 9) We have now reinvestigated the same extract from the pericarp of the same plant and found four new compounds, a monoterpene, platydiol (1) , and three diterpenes, platyclolactonic acid (2), 14,15-bisnor-8(17)-labdene-16,19-dioic acid (3), and 6,7-dehydrosandaracopimaric acid (4) . In this paper, we describe the structural elucidation of these new compounds.
Platydiol (1) 10) reported in the previous communication was elucidated in detail as follows. The molecular formula C 10 H 18 O 2 , based on elemental analysis, indicated an index of hydrogen deficiency (IHD) of two. Analysis of the IR spectrum of 1 suggested that it contained a hydroxyl (3295 cm 13 C-NMR spectrum, indicating a diterpenoid. The MS fragment ion (Chart 1) at m/z 121 (72%, structure i) 12) and the presence of the C-10 methyl signal at high field (d 0.49 due to a shielding effect from the C-19 ester) showed that 2a is a labdane-type diterpene with methyl carboxylate in a C-19 axial orientation.
9) The base peak in the MS spectrum (Chart 1) at m/z 127 (structure ii) was attributed to cleavage of side chain. This moiety was also confirmed from its UV, 1 H-NMR, and 13 C-NMR [d C 111.3, 166.0, 120.4, 169.9, 13.8 (C-12, -13, -14, -15, -16, respectively)] spectral data. Nuclear Overhauser enhancement and exchange spectroscopy (NOESY) correlations were observed between H-5 and H a -7, -9, and H-14 and H 3 -16 which indicate the relative stereochemistry of 2a. This structure was also confirmed by the proton detected heteronuclear multiple-bond correlation (HMBC) technique.
Compound 3 was also isolated as its methyl ester (3a) (an amorphous solid). The methyl ester 3a showed a molecular ion peak at m/z 336 and elemental analysis indicated the molecular formula C 20 (6) as follows. Oxidation of 6 with selenium dioxide in ethanol at room temperature give methyl 7a-hydroxysandaracopimarate (7), 13) which was then treated with methanesulfonyl chloride in triethylamine to yield compound 4a. From the above spectral and chemical evidence, the structure of 4 can be assigned as 6,7-dehydrosandaracopimaric acid.
Experimental
Melting points were determined on a Yanagimoto micro melting point apparatus, 1 H-and 13 C-NMR spectra were obtained on a Bruker AM 300 in CDCl 3 solution with tetramethylsilane (TMS) as internal standard. Chemical shifts are given in hertz (Hz). Electron impact (EI)-MS and UV spectra were taken on JEOL-JMS-100 and Hitachi RMS-4 spectrometers, respectively.
Extraction and Isolation
The air dried pericarps of Platycladus orientalis FRANCO (4.2 kg) were extracted at room temperature with acetone four times. The residues were successively extracted with methanol (60 l) (5 dϫ 3). The combined methanolic extracts was evaporated in vacuo to yield a viscous residue (105 g), which was subsequently chromatographed over silica gel with hexane/EtOAc gradient solvent. Four products, platydiol (1) (1.3 g), crude platyclolactonic acid (2), crude 14,15-bisnor-8(17)-labdene-16,19-dioic acid (3), and crude 6,7-dehydrosandaracopimaric acid (4) (1.1 g) were isolated by using 50% EtOAc/hexane, 50% EtOAc/hexane, 80% EtOAc/hexane and EtOAc, respectively. Compounds 2 and 3 were purified as their methyl ester forms, 2a (0.6 g) and 3a (0.1 g), respectively.
Platydiol (1) 99 (dd, 1H, Jϭ10.9, 3.0 Hz, H-7) . 13 C-NMR data see Table 1 .
Acetylation of 1 with Ac 2 O-Pyridine Compound 1 (10 mg) was allowed to react with Ac 2 O (0.5 ml) and pyridine (0.5 ml) at room temperature overnight. Usual work-up gave diacetate 1a (10 Allylic Hydroxylation of 6 with SeO 2 in EtOH Methyl sandaracopimarate (6) and SeO 2 (211 mg) was dissolved in 30 ml of ethanol and stirred at room temperature for 20 h. After remove of ethanol, 50 ml of H 2 O was added to the residue, which was extracted with ether (30 ml ϫ3). The organic layer was purified by SiO 2 chromatography to afford methyl 7a-hydroxysandaracopimarate (7) Dehydration of 7 with Methanesulfonyl Chloride in Triethylamine Methanesulfonyl chloride (30 mg) was added to a solution of 7 dissolved in 3 ml of triethylamine at 5-10°C and then stirred 30 min at the same temperature. The reaction mixture was then stirred at room temperature for 4 h. The usual work-up and purification on SiO 2 chromatography gave 4a (42 mg).
